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論 文 内 容 の 要 旨 
 A complex structure, designated the chromosome periphery, surrounds each chromosome during mitosis.  
Although several proteins have been shown to localize to the chromosome periphery, their functions during 
mitosis remain unclear.  Here, we used a combination of fluorescence microscopy and 
RNA-interference-mediated depletion to study the functions of nucleolin, a nucleolar protein localized at the 
chromosome periphery, in interphase and mitosis.  During mitosis, nucleolin was localized in the peripheral 
region including the vicinity of the outer kinetochore of chromosomes.  Staining with an antibody specific for 
nucleolin phosphorylated by CDC2 revealed that nucleolin was also associated with the spindle poles from 
prometaphase to anaphase.  Nucleolin depletion resulted in disorganization of the nucleoli at interphase.  
Furthermore, nucleolin-depleted cells showed a prolonged cell cycle with misaligned chromosomes and defects in 
spindle organization.  The misaligned chromosomes showed syntelic kinetochore-microtubule attachments with 
reduced centromere stretching.  Taken together, out results indicate that nucleolin is required for nucleolus 
formation, and is also involved in chromosome congression and spindle formation. 





 学位申請者は既に上記の論文内容を国際雑誌 Journal of Cell Science 誌に発表している。厳しい審査段階を経て掲
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載されたものであり、申請者の研究内容が客観的にも評価されている。 
 以上のように、本論文はヌクレオリンを新規性のある染色体動態制御タンパク質として、その機能を解明した優れ
た独創性のある新規な論文である。 
 よって本論文は博士論文として価値あるものと認める。 
